INTRODUCTION
Accidents (unintentional injury) and assaults (homicides) are the leading causes of death among the youth of the United States.
1,2 Together, they account for 53.3% of deaths among children aged 1 to 19 years. Of these, assaults, whether penetrating or blunt, account for 10.9% of all deaths. Penetrating injuries account for up to 20% of all pediatric trauma admissions. Homicides are the second leading cause of death among people aged 15 to 24 years, responsible for 5,284 deaths (12.4/100,000). 3 Youth violence is a significant and growing public health problem, especially in urban areas. 4, 5 Gunshot wounds are responsible for the overwhelming majority of penetrating traumatic injuries and have a high mortality rate. 1, 6 Neighborhood factors that affect youth violence include employment opportunities, local businesses, trash management, vacant housing, street lighting, gang prominence, and the illicit drug market. 7 Other risk factors for the incidence of violent traumatic death include socioeconomic status, race, and place of residence (rural vs urban). 1, [8] [9] [10] [11] [12] Although these factors may not be modifiable in the acute setting, explaining the consequences of behavior leading to these presentations may stave off future visits. Emergency medicine physicians are frequently at the forefront of the problem, treating young victims of violent crimes. Studies have shown that violence and injury prevention programs can be successful at educating at-risk youths. 13, 14 With 5-year mortality rates for recidivism (.2 prior presentations) as high as 20%, 15 it is important to determine whether or not victims of violent trauma are at increased risk for fatal outcomes with only a single prior presentation. These patients may have only 1 opportunity for intervention to help change their behavior and break the cycle putting them at risk. The primary objective of this study was to determine the odds of a fatal outcome for patients with violent trauma and with a single prior presentation of the same. In addition, we sought to determine the 5-year mortality rate of these patients. We hypothesize that victims of violent trauma who have 1 prior visit for violent trauma will have increased odds of a fatal outcome. Secondly, we hypothesize that the 5-year mortality rate will be as high as the national average for all patients with violent trauma.
METHODS
We conducted a retrospective chart review for patients presenting with penetrating trauma to the emergency department (ED) of an inner city hospital. We reviewed the medical records from January 1, 1999 to December 31, 2009. Three separate abstractors (research assistants in the department of emergency medicine) were assigned to review the charts of any patient presenting for penetrating trauma, which are catalogued in the New York State Trauma Registry (NYSTR). The abstractors were trained with practice cases (10 each) of patients outside the study age range. They were blinded to the hypotheses of the study. All 3 abstractors used a standardized form to collect information about penetrating trauma, defined as any gunshot or stab wound not self-inflicted, as coded in the medical record. The abstractors did not review the same cases, as time did not permit for the number of cases being reviewed. The study was conducted at an urban, 347-bed level 1 trauma center, which serves about 155,000 patients in the ED annually. This study was approved by the institutional review board.
Inclusion criteria for this study were patients between the ages of 15 and 25 years who presented to the ED for any penetrating trauma, defined as gunshot or stab wound. Patients who were dead on arrival were included in this study. Patients were excluded if penetrating trauma was self-inflicted.
A list of patient medical record numbers was generated from the NYSTR by using International Classification of Diseases, 9th Revision codes for gunshot and stab wounds. From this list, the electronic records of these patients were obtained. The patient's problem list was then accessed to determine whether or not the patient had presented to our institution in the past for a prior penetrating trauma. Fatal outcomes were determined by electronic death note records. Demographic information was obtained, which included age, gender, ethnicity, and zip code, from the registration information of each patient. Type of injury and location of injury were also recorded. It was not possible to obtain data on patients from other institutions or facilities to determine if patients had had prior visits, as these data were not readily available.
Statistical analyses were performed with the SPSS (IBM, New York, New York) statistical computer software package. Risks of fatal outcome for patients with prior presentations for penetrating trauma were compared to those of patients who were first-time presenters to determine the odds ratio, with statistical significance set at the P , 0.05 level. Patient demographics were presented as mean data (6 standard deviation). To calculate the difference in occurrence of prior stab wounds and gunshot wounds between the groups, z values were determined. The 5-year mortality rate was calculated by determining the number of patients with prior trauma who had died within 5 years of their original episode and dividing this number by all patients with prior trauma visits, both living and dead [5-year mortality rate ¼ prior dead within 5 years/(all prior dead þ prior living) 3 100].
RESULTS
During the study period, 15,395 patients were treated for traumatic presentations. Of these, 1,044 patients met the inclusion criteria set forth (age, penetrating injury, etc). This represents 6.78% of the total population sampled. The sample was then further divided into those patients with prior traumatic presentations (147 patients, 14% of population meeting inclusion criteria), and those without such prior presentations (897, 86%). The Table demonstrates the basic demographics of these 2 groups. Our population is mostly composed of Hispanics (829, 79%), followed by African Americans (203, 19%) and Caucasians (11, 1%).
Forty of the 147 patients (27%) with prior presentations had a fatal outcome compared to 29 patients of the 868 (3%) without prior presentations. This led to a calculated odds ratio of 10.8 with 95% confidence interval (CI) of 6.4 to 18.1, P , 0.001 when tested with Pearson v 2 . This indicates that patients with 1 prior presentation for penetrating trauma had greater odds of having a fatal outcome than those who did not have any prior visits. The 5-year mortality rate for those patients with fatal outcomes was calculated at 16.5%. Overall, 82% of prior presentations were for stab wounds, while only 18% of patients had previously been shot. Patients with prior visits and fatal outcomes had a higher rate of previous gunshot wounds (22.5%) versus stab wounds (77.5%), while patients with prior visits and nonfatal outcomes had a higher rate of stab wounds (84%) versus gunshot wounds (16%). There was no significant difference between the 2 groups when comparing the proportion of prior stab wounds (z value, 0.772; CI, 77.2%) or prior gunshot wounds (z value, 0.606; CI 72.8%). Figure 1 shows the location of injury for patients in each group as well as for the total sample studied. Interestingly, patients were more likely to have a fatal outcome if the injury sustained was to the chest, as opposed to the head or abdomen.
During the course of the study, summer and fall were found to be the busiest seasons for traumatic presentations to the emergency department. These were followed by the winter season, with spring being the least busy time of year. Figure 2 demonstrates the monthly breakdown of visits as an average of the 10-year period. Finally, traumatic presentations were seen more commonly at night (defined as 8 PM-8 AM) when compared to the day (defined as 8 AM-8 PM), with a rate of 71% for violent trauma occurring at night.
DISCUSSION
This study demonstrates that the last 10 years have seen a continued increase in the risk for violent trauma recurrence and that interventions should be implemented by public health organizations to evaluate whether the problem can be combated. Although the 14% rate of recidivism in our study is lower than the 18% to 21% rate demonstrated by other recent studies, it nevertheless indicates a failure in prevention. 12, 14 Even more considerable is the substantially increased probability of fatal outcome from violent trauma for those young individuals with a history of only 1 prior violent event. Specifically, those with a history of a single prior visit to the ED for violent penetrating trauma were more at risk (odds ratio of 10.8) of death from subsequent violent trauma as compared to those with no prior incidents. The importance of this finding lies in the fact that there may be only a single opportunity for intervention to help reduce a fatal outcome in this vulnerable population. This argument is further supported by our finding of a 5-year mortality rate of 16.5%, highlighting the grave problem that persists despite a reduction in the 5-year mortality, from a rate of 20%, in the last 2 decades. 3 In our study, victims of violent trauma were almost uniformly of male gender more often than not (98%). This is consistent with prior studies wherein males were found to be the victims of violent trauma 64% to 85% of the time. 14, 16, 17, 20 Distribution of ethnicity, although consistent with the increased number of minority subjects, was weighed more heavily toward Hispanics in our study, representing 79% of sample subjects. This sample distribution not only reliably represents the demographics of the area surrounding our trauma center but also may indicate a shift in susceptible minority groups. Racial and socioeconomic parameters including urban setting, low income, unemployment, and access to firearms have been associated with increased violence and death risk. 12, 14 Although lower socioeconomic status was not formally evaluated in this study as a potential risk factor for death from violent trauma, it may yet play a role. Information obtained from the US Census Bureau indicates that the population percentage below the poverty level in the Bronx is 27% as compared to 13.8% in New York State and 12.6% in the United States. 18 This suggests that our population suffers from low socioeconomic status, with the risk factors for violence associated with such status (unemployment, gang violence, fewer educational opportunities, etc). Although most of these previously described risk factors cannot be modified, others, such as access to firearms, avoidance of higher-risk situations, and access to care and education, may be improved and result in decreased death rates in this age group. Interestingly, stabbings make up most prior wounds, but subjects with prior gunshot wounds represent most deaths. Consequently, reduction in access to guns may decrease the mortality associated with victim recidivism. This information is especially important in our population, given that deaths from firearms affect minority youth disproportionally both in our sample as well as in others. 14, 17, 19 Temporal associations were identified and they indicated that 77% of violent trauma visits occurred during the summer and fall months, with an overwhelming majority occurring in the late night hours. Although no data were available for further analysis, the increased rates of penetrating trauma during these months may be associated with summer recess periods. Prolonged periods of idleness and loitering in this age group, caused by being out of school or unemployed, have been implicated in increased risk-taking behaviors. 12, 20, 21 Death due to violence has been described as a chronic disease due to recidivism that ultimately can result in death. Several secondary prevention programs have been implemented in major cities including Chicago, Philadelphia, Milwaukee, and Oakland, showing that these programs can reduce future criminal involvement and possibly result in a reduction in death rates. 22 Several screening tools, including the FiGHTS screen, have been shown to decrease violent injury and death. 18 A study (n ¼ 829) performed by Walton et al 23 in Flint, Michigan, showed reduction in violent behavior (risk reduction: intervention, À10.4%; control, þ4.7%; relative risk, 0.70; 95% CI, 0.52-0.95) and substance use (risk reduction: intervention, À32.2%; control, À17.7%; odds ratio, 0.56; 95% CI, 0.34-0.91) after a brief intervention in the ED. 23 Although the study differed from ours in that the patient population comprised mostly African Americans (55.9%) and patients were only enrolled at a specific time (between 12 PM and 11 PM), the study still demonstrated a considerable risk reduction through short interventions by ED therapists. Presentation to the ED represents a teachable moment for educating about the risk of future death even after a single violent event. Similar programs may prove successful for the population of the South Bronx.
LIMITATIONS
There are 2 limitations to this study. First, this is a singlecenter study. The patient population was drawn from those patients admitted to the trauma service and entered into the NYSTR. Consequently, any presentations and deaths due to violent trauma occurring outside of our center were not included in our analysis. Also, patients admitted for trauma to our center may have had prior visits to other medical centers, including for prior penetrating trauma. Second, the population demographics also show a shift in the minority group at risk (ie, Hispanics) as compared to prior studies whose populations are mostly composed of African Americans. Our center is also located in the poorest congressional district in the United States. This demographic tendency may not be typical of other areas, and therefore may decrease the generalizability of our findings. Nonetheless, the problem of victim recidivism itself has been shown to be a significant one in almost all major cities, and we believe the effect of ethnicity is relatively minor. Finally, it may stand to reason that patients with prior traumatic injuries may have died at second presentation because they had a lesser physiologic reserve. These patients may have been weaker (ie, physiologically sicker) to begin with because of a prior traumatic injury. This would be an interesting question to examine in future studies.
CONCLUSION
This study demonstrates a significantly higher odds ratio for fatal outcome, following violent penetrating trauma after just 1 prior presentation for the same. This observation may not allow sufficient time to implement long-term prevention programs as those started for patients with multiple prior presentations. It may therefore be beneficial that the emergency medicine physician try and intervene to change the behavioral pattern of these youths. Brief screening tools and ED interventions with victims of violent trauma have been previously evaluated in prospective trials and have shown promising results in decreasing violent injury and death in young people.
